Let G be a real semisimple Lie group with finite center, and K a maximal compact subgroup of G. A zonal spherical function on the symmetric space X=G/K is an simulatneous eigeiifunction (p(x) of all the invariant differential operators on X satisfying (p(kx) = cp(x) for any x^X, k^K, and (p(eK) =1, where e is the identity element in G.
Here < , )> is the inner product on a* defined by are given by the above operators, if we substitute p for -^-, 1, 2 respectively.
Proof. In complex unimodular group case, the radial components of invariant differential operators are known (cf . [1] ) . And in real unimodular group case, it is easy to compute the radial components of invariant differential operators by using a well-known formula called Cappelli's identity. In these cases, the operators J/ v) , z = l, 2, •••, n, are commutative, and by this fact, we can prove the commutativity of J/ v) for any fixed v. If we know the commutativity, it is easy to check quaternion unimodular group case.
Next, we investigate the system of differential equations In case n = 2, the system c5K A (v) is well-known Gegenbauer's differential equation by taking a suitable coordinate system. In this section, we will obtain integral representation and recursion formulas for the functions satisfying the system c5K A Cj;) in case n = 3.
We set ff t = Ze t -^ j} e, f = 1, 2, 3, ^ = ~ S e ' i<H> ' ^. = 4-1! «"'"",
and assume that ^e i (fT)=Q for Jfea in this section, we represent 
